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RECORDING APPARATUS 

The present application is based on Japanese Patent Appli 
cation No. 2005-071 1 14 ?led on Mar. 14, 2005, the contents 
of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates in general to a recording 

apparatus such as an ink-j et type recording apparatus. 
2. Discussion of RelatedArt 
There is conventionally known, as a recording apparatus, 

an ink-j et type recording apparatus Which is arranged to per 
form recording such that an ink-jet head held by a carriage 
ejects ink droplets toWard a recording medium Which is dis 
posed so as to be opposed to the ink-jet head With a predeter 
mined spacing distance therebetWeen While the ink-j et head is 
moved along the recording medium. 
As such an ink-j et type recording apparatus, there is knoWn 

one, as disclosed in JP-A-2000-158643, Whose ink-jet head 
(hereinafter referred to as “recording head”) is equipped With 
a drive circuit to Which a record data signal and various 
control signals are inputted from a main circuit provided on a 
main body of the apparatus. In this apparatus, the recording 
head having ink ejection noZZles respectively corresponding 
to a plurality of channels is driven by the drive circuit. 

In the conventional recording head described above, a 
drive-Waveform signal is inputted to the drive circuit for 
driving the recording head. In some cases, a plurality of 
mutually different drive Waveforms need to be prepared in 
order to eject ink droplets With a plurality of mutually differ 
ent volume values for tone printing or the drive-Waveform 
signal needs to be changed for each of blocks or each of roWs 
of the noZZles for the purpose of reducing the peak of the 
poWer to be consumed or avoiding a crosstalk phenomenon. 
Further, because plural sorts of ink having respective different 
characteristics are used in a color printing operation, there is 
a demand to employ a drive Waveform optimum for each of 
the respective characteristics of the plural sorts of ink. In 
those cases, the number of kinds of the drive Waveform inevi 
tably increases. With an increase in the number of kinds of the 
drive Waveform, the number of signal lines through Which the 
drive-Waveform signal is inputted to the drive circuit 
increases. 

The increase in the number of the signal lines makes the 
signal lines complicated. In addition, Where a ?exible ?at 
cable is used for transmitting signals from the main circuit of 
the main body of the recording apparatus to the drive circuit 
of the recording head, the ?exible ?at cable inevitably has an 
increased Width, resulting in complicated connection of the 
?exible ?at cable and increased costs in production and main 
tenance of the recording apparatus. 

In vieW of the above, it is proposed in the above-identi?ed 
publication JP-A-2000-158643 to reduce the number of the 
signal lines through Which the drive-Waveform signals are 
inputted to the drive circuit provided on the recording head 
from the main circuit provided on the main body of the 
recording apparatus by mounting drive-Waveform-signal 
generating circuits on the recording head. Namely, data such 
as a pulse Width necessary for generating the drive-Waveform 
signals is serially transmitted beforehand to the drive-Wave 
form-signal generating circuits mounted on the recording 
head and the drive-Waveform-signal generating circuits are 
arranged to respectively output, on the basis of the data, the 
drive-Waveform signals concurrently With initiation of the 
recording operation. 
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2 
SUMMARY OF THE INVENTION 

In the proposed technique disclosed in the above-identi?ed 
publication, the number of the signal lines through Which the 
drive-Waveform signals are inputted to the drive circuit pro 
vided on the recording head from the main circuit provided on 
the main body of the recording apparatus is reduced. HoW 
ever, the drive-Waveform-signal generating circuits are addi 
tionally required. Further, the drive-Waveform-signal gener 
ating circuits need to be provided for the respective kinds of 
the drive Waveform. Thus, the Weight of the recording head is 
undesirably increased. 

It is therefore an object of the present invention to provide 
a recording apparatus capable of transmitting a signal relating 
to a drive Waveform from a main circuit to a drive circuit by 
provision of a reduced number of signal lines smaller than the 
number of kinds of the drive Waveform, Without mounting, on 
the drive circuit, the same number of drive-Waveform-signal 
generating circuits as the number of kinds of the drive Wave 
form. 
The object indicated above may be achieved according to a 

principle of the invention, Which provides a recording appa 
ratus comprising: a recording head having a plurality of 
actuators for performing dot printing; a drive circuit Which 
outputs respective drive pulses to the respective actuators; 
and a main circuit Which transmits, to the drive circuit, a drive 
signal for outputting the respective drive pulses to the respec 
tive actuators. The drive signal transmitted by the main circuit 
to the drive circuit includes selection data for selecting, for 
each of the actuators, a drive-Waveform signal Which pro 
vides a Waveform of each of the drive pulses to be outputted 
to the respective actuators, among plural sorts of drive-Wave 
form signals. The main circuit transmits, to the drive circuit, 
a clock signal and a drive-Waveform-data signal that is a serial 
signal in Which is included data to generate the plural sorts of 
drive-Waveform signals. The drive circuit includes a drive 
Waveform-signal generating circuit Which generates the plu 
ral sorts of drive-Waveform signals on the basis of the clock 
signal and the drive-Waveform-data signal. The drive circuit 
selects, for each of the actuators, one of the plural sorts of 
drive-Waveform signals generated by the drive-Waveform 
signal generating circuit and outputs, to each of the actuators, 
the drive pulse Which is based on said one of the plural sorts 
of drive-Waveform signals selected for said each of the actua 
tors. 

In the present recording apparatus constructed as described 
above, the drive-Waveform-signal generating circuit of the 
drive circuit generates the plural sorts of drive-Waveform 
signals on the basis of the clock signal transmitted from the 
main circuit and the drive-Waveform-data signal Which is a 
serial signal and Which is transmitted from the main circuit. 
Therefore, the present arrangement enables the drive-Wave 
form-data signal to be transmitted to the drive circuit by 
provision of a reduced number of signal lines smaller than the 
number of kinds of the drive pulse, Without mounting, on the 
drive circuit, the same number of drive-Waveform-signal gen 
erating circuits as the number of kinds of the drive pulse. 
The above-indicated drive-Waveform-signal generating 

circuit may be arranged to generate (a) at least one sort of ?rst 
drive-Waveform signal as a part of the plural sorts of drive 
Waveform signals on the basis of states of the drive-Wave 
form-data signal Which correspond to rising edges of clock 
pulses of the clock signal and (b) at least one sort of second 
drive-Waveform signal as another part of the plural sorts of 
drive-Waveform signals on the basis of states of the drive 
Waveform-data signal Which correspond to falling edges of 
the clock pulses of the clock signal. In this arrangement, by 
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utilizing not only the rising edges of the clock pulses of the 
clock signal but also the falling edges of the clock pulses, it is 
possible to generate at least tWo sorts of drive-Waveform 
signals, i.e., the ?rst and second drive-Waveform signals, 
from one drive-Waveform-data signal. The at least tWo sorts 
of drive-Waveform signals may constitute all or a part of the 
plural sorts of drive-Waveform signals. 

The above-indicated drive-Waveform-signal generating 
circuit may be arranged to include a serial-parallel conversion 
portion Which generates some of the plural sorts of drive 
Waveform signals as at least a part thereof, by conducting 
serial-parallel conversion of the drive-Waveform-data signal 
on the basis of clock pulses of the clock signal. In this arrange 
ment, the serial-parallel conversion portion conducts serial 
parallel conversion of the drive-Waveform-data signal, 
thereby generating some of the plural sorts of drive-Waveform 
signals as at least a part thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, advantages and tech 
nical and industrial signi?cance of the present invention Will 
be better understood by reading the folloWing detailed 
description of preferred embodiments of the invention, When 
considered in connection With the accompanying draWings, 
in Which: 

FIG. 1 is a perspective vieW of an ink-jet type recording 
apparatus to Which a principle of the present invention is 
applied; 

FIG. 2 is a block diagram shoWing an electric structure of 
the recording apparatus of FIG. 1 according to a ?rst embodi 
ment of the invention; 

FIG. 3 is a block diagram schematically shoWing a struc 
ture of a head driver according to the ?rst embodiment; 

FIG. 4 is a timing chart of the operation of the head driver 
of FIG. 3; 

FIG. 5 is a block diagram shoWing an electric structure of 
the recording apparatus of FIG. 1 according to a second 
embodiment of the invention; 

FIG. 6 is a block diagram schematically shoWing a struc 
ture of a head driver according to the second embodiment; 

FIG. 7 is a timing chart of the operation of the head driver 
of FIG. 6; and 

FIG. 8 is an enlarged vieW shoWing a part of the timing 
chart of FIG. 7. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

There Will be described embodiments of the present inven 
tion by referring to the draWings. 

FIG. 1 shoWs an ink-jet type recording apparatus 100 to 
Which the principle of the present invention is applied and 
FIG. 2 is a block diagram shoWing an electric structure of a 
control device according to a ?rst embodiment, Which con 
trols the recording apparatus 100. 
As shoWn in FIGS. 1 and 2, the control device of the ink-jet 

type recording apparatus 100 is equipped With a main circuit 
4 that includes: a CPU 11 Which performs processing of a 
record data signal (print data signal) and controls an operation 
of the recording apparatus 100; a ROM 12 Which stores pro 
grams executed by the CPU 11; a RAM 13 Which temporarily 
stores data in the data processing by the CPU 11; and a gate 
array (G/A) 14 Which is a gate circuit LSI (large scale inte 
grated circuit). To the CPU 11, there are connected: an opera 
tion panel 15 through Which an operator or user inputs com 
mands such as printing; a motor drive circuit 16 Which drives 
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4 
a carriage motor M1 for reciprocating a carriage 2; a motor 
drive circuit 17 Which drives a line-feed motor M2 for feeding 
a recording sheet P as a recording medium in a predetermined 
direction; a paper sensor 18 Which detects a leading edge of 
the recording sheet P; and a home position sensor 19 Which 
detects a home position of the carriage 2 on Which is mounted 
a recording head 1. 
The recording head 1 is driven by a head driver 21 as a drive 

circuit. The head driver 21 is mounted on the carriage 2 
together With the recording head 1. The head driver 21 and the 
gate array 14 are connected to each other by a harness cable 
(?exible ?at cable) 22, Whereby the head driver 21 is con 
trolled by the gate array 14. 

While not shoWn speci?cally, the recording head 1 is 
arranged to eject ink droplets from noZZles by individually 
changing a volume of ink chambers accommodating plural 
sorts of ink, as a result of driving of a plurality of actuators 3 
Which respectively correspond to the ink chambers and each 
of Which is formed of a pieZoelectric element or an electros 
trictive element. A pair of electrodes for driving each actuator 
3 are provided for each noZZle so as to be connected to the 
head driver 21. The head driver 21 generates, under control of 
the gate array 14, drive pulses having respective drive Wave 
forms Which are suited for the recording head 1 and outputs 
the drive pulses to the plural pairs of electrodes. There is 
connected, to the gate array 14, an encoder sensor 20 for 
detecting the position of the carriage 2. 
The CPU 11 is connected to the ROM 12, the RAM 13 and 

the gate array 14 via an address bus 23 and a data bus 24. The 
CPU 11 generates a record timing signal and a reset signal in 
accordance With the programs pre-stored in the ROM 12 and 
transmits the signals to the gate array 14. A drive-Waveform 
data signal (DATA) for generating drive-Waveform signals 
(FIRE) is pre-stored in the ROM 12. Alternatively, the drive 
Waveform-data signal (DATA) is ?rst transmitted from a host 
computer 26 via an interface (I/F) 27 together With the record 
data signal and then stored in the RAM 13 or an image 
memory 25. The thus stored drive-Waveform-data signal 
(DATA) is outputted to the gate array 14 When the printing 
operation is performed. The main circuit 4 is constituted by 
including the CPU 11, the ROM 12, the RAM 13, the gate 
array 14, the image memory 25 and the interface 27. The 
drive-Waveform-data signal (DATA) and the drive-Waveform 
signals (FIRE) Will be explained in detail. 
The gate array 14 controls the image memory 25 to store 

image data transmitted, via the interface 27, from the host 
computer (personal computer) 26 as an external device. Fur 
ther, the gate array 14 generates a data reception interrupt 
signal on the basis of data transmitted from the host computer 
26 via the interface 27 and transmits the generated signal to 
the CPU 11. The gate array 14 generates a clock signal CLK1 
and a latch signal LAT in accordance With the record timing 
signal and a control signal from the encoder sensor 20 and 
transmits, in synchronism With the clock signal CLK1, a drive 
signal SIN to the head driver 21. The drive signal SIN is for 
forming the image data on the recording medium on the basis 
of the image data stored in the image memory 25. The gate 
array 14 generates, in accordance With the record timing 
signal and the control signal from the encoder sensor 20, a 
clock signal CLK2 Whose period is different from that of the 
clock signal CLK1 and transmits, to the head driver 21, drive 
Waveform-data signals DATA1, DATA2 in synchronism With 
the clock signal CLK2. The data communication betWeen the 
gate array 14 and the head driver 21 is conducted through the 
harness cable 22 connecting the gate array 14 and the head 
driver 21 to each other. The above-indicated signals SIN, 
DATA1, DATA2, CLK, etc ., are transmitted to the head driver 
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21 via the harness cable 22, so that the number of signal lines 
for transmission of the signals can be reduced. 
As shoWn in FIG. 3, the head driver 21 includes a main 

serial-parallel conversion circuit 31, a main latch circuit 32, 
selectors 33, drivers 34, a ?rst drive-Waveform-signal gener 
ating circuit 35 and a second drive-Waveform-signal generat 
ing circuit 36. The main serial-parallel conversion circuit 31 
conducts serial-parallel conversion of the drive signal SIN, 
that is, converts the drive signal SIN into parallel signals s0-0, 
s0-1, S0-2; s1-0, s1-0, s1-2; . . . , s63-0, s63-1, s63-2, Which 
parallel signals respectively correspond to the respective 
actuators 3. The ?rst drive-Waveform-signal generating cir 
cuit 35 and the second drive-Waveform-signal generating cir 
cuit 36 respectively convert the drive-Waveform-data signals 
DATA1 and DATA2 to plural sorts of drive-Waveform signals 
(FIRE). The ?rst and second drive-Waveform-signal generat 
ing circuits 35, 36 are disposed in parallel. 

The ?rst drive-Waveform-signal generating circuit 35 
includes: a latch circuit 35A Which generates a ?rst drive 
Waveform signal (FIRE01) on the basis of a state of the 
drive-Waveform-data signal DATA1, Which state corresponds 
to a rising edge of each of clock pulses of the clock signal 
CLK2 transmitted from the gate array 14; and an inversion 
circuit 35B and a latch circuit 35C Which generate a second 
drive-Waveform signal (FIRE02) on the basis of a state of the 
drive-Waveform-data signal DATA1, Which state corresponds 
to a falling edge of each of the clock pulses. The second 
drive-Waveform-signal generating circuit 36 includes: a latch 
circuit 36A Which generates a ?rst drive-Waveform signal 
(FIRE03) on the basis of a state of the drive-Waveform-data 
signal DATA2, Which state corresponds to the rising edge of 
each of the clock pulses of the clock signal CLK2; and an 
inversion circuit 36B and a latch circuit 36C Which generate 
a second drive-Waveform signal (FIRE04) on the basis of a 
state of the drive-Waveform-data signal DATA2, Which state 
corresponds to the falling edge of each of the clock pulses. 
Each of the latch circuits 35A, 36A corresponds to a ?rst 
circuit portion. Each of the combination of the latch circuit 
35C and the inversion circuit 35B or the combination of the 
latch circuit 36C and the inversion circuit 36B corresponds to 
a second circuit portion. 

The ?rst and second drive-Waveform signals (FIRE01, 
FIRE02) generated by the respective latch circuits 35A, 35C 
and the ?rst and second drive-Waveform signals (FIRE03, 
FIRE04) generated by the respective latch circuits 36A, 36C 
are outputted, as the plural sorts (four sorts) of drive-Wave 
form signals (FIRE01-04) to each of the selectors 33. 
Where the recording head 1 is a 64-channel multi head 

having sixty-four ink chambers, for instance, the main serial 
parallel conversion circuit 31 is constituted by shift registers 
of 64-bit length. To the main serial-parallel conversion circuit 
31, there is inputted the drive signal SIN serially transmitted 
from the gate array 14 in synchronism With the clock signal 
CLK1, and the drive signal SIN is converted into the parallel 
signals in accordance With a rising edge of each of clock 
pulses of the clock signal CLK1. By the serial-parallel con 
version of the drive signal SIN, selection signals (selection 
data) s0-0, s0-1, s0-2; s1-0, s1-1, s1-2; . . . ; s63-0, s63-1, 
s63-2 are set for the respective channels. Namely, the parallel 
signals Which are obtained by the serial-parallel conversion of 
the drive signal SIN are constituted by the 3-bit selection 
signals, respectively. Depending upon the combination of the 
bits, no -recording or one of the plural sorts of drive-Waveform 
signals (four sorts in the present embodiment, i.e., FIRE01 
04) is selected. 
The main latch circuit 32 holds the parallel signals Which 

are generated by the main serial-parallel conversion circuit 3 1 
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6 
so as to correspond to the respective actuators 3 of the record 
ing head 1, in accordance With rising edges of pulses of the 
latch signal LAT transmitted from the gate array 14. 

In the ?rst circuit portion of the ?rst drive-Wave form 
signal generating circuit 35, the drive-Waveform-data signal 
DATA1 serially transmitted from the gate array 14 in synchro 
nization With the clock signal CLK2 is inputted directly to the 
latch circuit 35A While, in the second circuit portion, the 
drive-Waveform-data signal DATA1 is inputted to the latch 
circuit 35C in synchronization With an inverted signal of the 
clock signal CLK2 Which has been passed through the inver 
sion circuit 35B. In the ?rst circuit portion of the second 
drive-Waveform-signal generating circuit 36, the drive-Wave 
form-data signal DATA2 serially transmitted from the gate 
array 14 in synchronization With the clock signal CLK2 is 
inputted directly to the latch circuit 36A While, in the second 
circuit portion, the drive-Waveform-data signal DATA2 is 
inputted to the latch circuit 36C in synchronization With an 
inverted signal of the clock signal CLK2 Which has been 
passed through the inversion circuit 36B. 
As shoWn in FIG. 4, in the ?rst circuit portion of the ?rst 

drive-Waveform generating circuit 35, the states of the drive 
Waveform-data signal DATA1 Which respectively correspond 
to the rising edges of the clock pulses of the clock signal 
CLK2 are converted into the signal FIRE01 While, in the 
second circuit portion, the states of the drive-Waveform-data 
signal DATA1 Which respectively correspond to the falling 
edges of the clock pulses of the clock signal CLK2 are con 
ver‘ted into the signal FIRE02. In the ?rst circuit portion of the 
second drive-Waveform-signal generating circuit 36, the 
states of the drive-Waveform-data signal DATA2 Which 
respectively correspond to the rising edges of the clock pulses 
of the clock signal CLK2 are converted into the signal FIRE 
03 While, in the second circuit portion, the states of the drive 
Waveform-data signal DATA2 Which respectively correspond 
to the falling edges of the clock pulses of the clock signal 
CLK2 are converted into the signal FIRE04. These drive 
Waveform signals FIRE01-04 are outputted to each of the 
sixty-four selectors 33 provided for the respective channels. 
The selectors 33 respectively select, on the basis of the 

parallel signals (including the selection signals s0-0, s0-0-1, 
s0-2; s1-0, s1-1, s1-2; . . . ; s63-0, s63-1, s63-2) outputtedfrom 
the main serial-parallel conversion circuit 31, one of the plu 
ral sorts of drive-Waveform signals FIRE01-04 transmitted 
from the ?rst and second drive-Waveform-signal generating 
circuits 35, 36 (the latch circuits 35A, 36A, 35C, 36C), and 
the drive-Waveform signal selected by each selector 33 is 
outputted to the corresponding driver 34. Where four sorts of 
drive-Waveform signals (FIRE01-04) having mutually differ 
ent pulse numbers are prepared and the drive signal (SIN) 
includes the 3-bit signals (s0-0, s0-1, s0-2; s1-0, s1-1, 
s1-2; . . . ; s63-0, s63-1, s63-2), for instance, one ofthe four 
drive-Waveform signals is selected depending upon the input 
of the selection signal to each selector 33. More speci?cally 
explained, Where the combination of the bits in each selection 
signal is 0,0,0, non-recording is selected. Where the combi 
nation of the bits is 0,0,1, the drive-Waveform signal FIRE01 
is selected. Where the combination of the bits is 0,1,0, the 
drive-Waveform signal FIRE02 is selected. Where the com 
bination of the bits is 1,0,0, the drive-Waveform signal 
FIRE03 is selected. Where the combination of the bits is 
1,1,0, the drive-Waveform signal. FIRE04 is selected. Thus, 
there can be attained, for each nozzle, ?ve tones including 
non-recording. 

Each of the drivers 34 generates, on the basis of one of the 
drive-Waveform signals FIRE01-04 Which is selected by and 
outputted from the corresponding selector 33, a drive pulse of 
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the voltage suitable for the recording head 1, and outputs, to 
the pair of electrodes of the corresponding ink chamber (to the 
corresponding actuator 3). The generated drive pulse has a 
Waveform provided by the selected drive-Waveform signal. 
Accordingly, it is possible to precisely control each of the 
actuators 3, thereby simplifying the control of the amount of 
the ink droplets to be ejected. 

If the recording head 1 is not the 64-channel type, the bit 
length of the main serial -parallel conversion circuit 31 and the 
respective numbers of the selectors 33 and the drivers 34 are 
made equal to the number of the channels of the recording 
head 1. 

Referring next to the timing chart for various signals trans 
mitted to the head driver 21 shoWn in FIG. 4, there Will be 
explained timing of processing of each signal in the head 
driver 21. 

The drive signal SIN is read out from the image memory 25 
by the gate array 14 and serially transmitted to the head driver 
21 via the ?exible ?at cable 22. Further, the drive-Waveform 
data signals DATA1, DATA2, the clock signals CLK1, CLK2 
and the latch signal LAT are also serially transmitted from the 
gate array 14 to the head driver 21 via the ?exible ?at cable 22. 
As shoWn in FIG. 4, each of the drive-Waveform-data sig 

nals DATA1, DATA2 outputted from the gate array 14 serially 
includes, from the beginning, states of each of the drive 
Waveform-data signals DATA1, DATA2 corresponding to the 
respective clock pulses of the clock signal CLK2, as data of 
each of states of the corresponding tWo sorts of drive-Wave 
form signals FIRE01, 02 or FIRE 03, 04. Further, the overall 
signal state of each drive-Waveform-data signal DATA1, 
DATA2 varies plural times in a time-series direction of the 
plurality of clock pulses such that each drive-Waveform signal 
FIRE01-04 includes one or more pulses. 

The ?rst drive-Waveform-signal generating circuit 35 con 
trols the latch circuit 35A to hold, as the respective states of 
the signal FIRE01, the states of the drive-Wavefor'm-data 
signal DATA1 Which respectively correspond to the rising 
edges 01A-04A of the respective clock pulses of the clock 
signal CLK2 and controls the latch circuit 35C to hold, as the 
respective states of the signal FIRE02, the states of the drive 
Waveform-data signal DATA1 Which respectively correspond 
to the falling edges o1B-04B of the respective clock pulses of 
the clock signal CLK2. 

The second drive-Waveform-signal generating circuit 36 
controls the latch circuit 36A to hold, as the respective states 
of the signal FIRE03, the states of the drive-Wavefor'm-data 
signal DATA2 Which respectively correspond to the rising 
edges 01A-04A of the respective clock pulses of the clock 
signal CLK2 and controls the latch circuit 36C to hold, as the 
respective states of the signal FIRE04, the states of the drive 
Waveform-data signal DATA2 Which respectively correspond 
to the falling edges 01B-04B of the respective clock pulses of 
the clock signal CLK2. 
More detailed explanation Will be made referring to FIG. 4. 

For the drive-Waveform-data signal DATA1, the state of the 
drive-Waveform-data signal DATA 1 corresponding to the 
rising edge 01A of the ?rst clock pulse is at the level “1”, so 
that the latch circuit 35A holds the level “1” as the ?rst state 
of the drive-Waveform signal FIRE01. The state of the signal 
DATA1 corresponding to the rising edge 02A of the second 
clock pulse is at the level “1”, so that the latch circuit 35A 
holds the level “1” as the second state of the drive-Waveform 
signal FIRE01. Similarly, the latch circuit 35A holds the level 
“0” as the third state of the signal FIRE01 corresponding to 
the rising edge 03A of the third clock pulse and the level “0” 
as the fourth state of the signal FIRE01 corresponding to the 
rising edge 04A of the fourth clock pulse. In the meantime, 
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the state of the drive-Waveform-data signal DATA 1 corre 
sponding to the falling edge 01B of the ?rst clock pulse is at 
the level “1”, so that the latch circuit 35C holds the level “1” 
as the ?rst state of the drive-Waveform signal FIRE02. The 
state of the signal DATA1 corresponding to the falling edge 
02B of the second clock pulse is at the level “0”, so that the 
latch circuit 35C holds the level “0” as the second state of the 
drive-Waveform signal FIRE02. Similarly, the latch circuit 
35C holds the level “1” as the third state of the signal FIRE02 
corresponding to the falling edge. 03B of the third clock pulse 
and the level “0” as the fourth state of the signal FIRE02' 
corresponding to the falling edge 04B of the fourth clock 
pulse. 

For the drive-Waveform-data signal DATA2, the state of the 
drive-Waveform-data signal. DATA 2 corresponding to the 
rising edge 01A of the ?rst clock pulse is at the level “1”, so 
that the latch circuit 36A holds the level “1” as the ?rst state 
of the drive-Waveform signal FIRE03. The state of the signal 
DATA2 corresponding to the rising edge 02A of the second 
clock pulse is at the level “0”, so that the latch circuit 36A 
holds the level “0” as the second state of the drive-Waveform 
signal FIRE03. Similarly, the latch circuit 36A holds the level 
“1”: as the third state of the signal FIRE03 corresponding to 
the rising edge 03A of the third clock pulse and the level “0” 
as the fourth state of the signal FIRE03 corresponding to the 
rising edge 04A of the fourth clock pulse. In the meantime, 
the state of the drive-Waveform-data signal DATA 2 corre 
sponding to the falling edge 01B of the ?rst clock pulse is at 
the level “0”, so that the latch circuit 36C holds the level “0” 
as the ?rst state of the drive-Waveform signal FIRE04. The 
state of the signal DATA2 corresponding to the falling edge 
02B of the second clock pulse is at the level “1”, so that the 
latch circuit 36C holds the level “1” as the second state of the 
drive-Waveform signal FIRE04. Similarly, the latch circuit 
36C holds the level “1” as the third state of the signal FIRE04 
corresponding to the falling edge 03B of the third clock pulse 
and the level “0” as the fourth state of the signal FIRE04 
corresponding to the falling edge 04B of the fourth clock 
pulse. 

Thus, in a manner similar to that described above, the 
voltage level of each drive-Waveform signal FIRE01-04 is 
changed on the basis of the clock pulses of the clock signal 
CLK2, in accordance With the content of the corresponding 
drive-Waveform-data signal DATA1, DATA2. As a conse 
quence, the drive-Waveform signals FIRE01-04 are formed to 
have respective Waveforms each including one or more pulses 
and inputted to each of the selectors 33. Accordingly, the 
drive-Waveform signals FIRE01-04 are generated by utiliZing 
the falling edges of the clock pulses of the clock signal CLK2 
as Well as the rising edges of the clock pulses. Accordingly, 
the tWo sorts of drive-Waveform signals (FIRE01,02; FIRE 
03,04) are generated from one drive-Wavefor'm-data signal 
(DATA1 or DATA2). In this arrangement, therefore, the plural 
sorts of drive-Waveform signals (FIRE01-04) can be trans 
mitted to each selector 33. 

In the respective selectors 33, non-recording or one of the 
plural sorts of drive-Waveform signals FIRE01-04 inputted 
from the ?rst and second drive-Waveform-signal generating 
circuits 35, 36 is selected on the basis of the parallel signals 
(including the selection data s0-0, s0-1, s0-2; s1-0, s1-0, 
s1-2; . . . ; s63-0, s63-1, s63-2) inputted from the main latch 
circuit 32. Where one of the drive-Waveform signals FIRE01 
04 is selected in each selector 33, the selected signal is out 
putted to the corresponding driver 34. From each driver 34, 
there is outputted, to the recording head 1, a drive pulse 
having a Waveform de?ned by the selected drive-Waveform 
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signal for ink ejection from the corresponding nozzle (not 
shown). Thus, the recording head performs the recording 
(printing) operation. 
As long as the recording conditions remain unchanged, the 

drive-Waveform data signals DATA1, DATA2 for generating 
the drive-Waveform signals FIRE01-04 are iteratively read 
out by the gate array 14 and iteratively outputted as the drive 
Waveform signals FIRE01-04 from the ?rst and second drive 
Waveform generating circuits 35, 36. The recording apparatus 
100 according to this embodiment is driven such that the 
length of each drive-Waveform signal FIRE01-04 corre 
sponds to a record period of one dot. The period of the lath 
signal LAT inputted to the main latch circuit 32 may conform 
to the record period. 

While, in the illustrated ?rst embodiment, tWo kinds of 
drive-Waveform-data signals DATA1, DATA2 are utilized, it 
is possible to generate much more sorts of drive-Waveform 
signals (FIRE) by utilizing only one drive-Waveform-data 
signal (DATA), according to a second embodiment of the 
invention explained beloW referring to FIGS. 5-8. In this 
instance, the number of the signal lines through Which the 
drive-Waveform-data signal is transmitted can be further 
decreased. In this second embodiment, the reference numer 
als as used in the illustrated ?rst embodiment are used to 
identify the corresponding components and a detailed expla 
nation of Which is dispensed With in the interest of brevity. 

In the second embodiment, the gate array 14 generates 
latch signals LAT1 and LAT2 and serially transmits, to a head 
driver 21', a drive-Waveform-data signal DATA in synchro 
nism With the clock signal CLK2. Like the head driver 21 in 
the illustrated ?rst embodiment, the head driver 21' in the 
second exemplary embodiment includes the main serial-par 
allel conversion circuit 31, the main latch circuit 32, the 
selectors 33, the drivers 34, as shoWn in FIG. 6. The head 
driver 21' includes a ?rst serial-parallel conversion portion 41 
and a second serial-parallel conversion portion 42 Which con 
vert the drive-Waveform-data signal DATA into plural sorts 
(six sorts in this embodiment) of drive-Waveform signals 
FIRE01-06, in place of the ?rst and second drive-Waveform 
signal generating circuits 36, 36 for converting the drive 
Waveform data signals DATA1, DATA2 into the plural sorts of 
drive-Waveform signals in the illustrated ?rst embodiment. 
The ?rst serial-parallel conversion portion 41A includes a 
?rst serial-parallel conversion circuit 41A and a ?rst latch 
circuit-41B While the second serial-parallel conversion por 
tion 42 includes a second serial-parallel conversion circuit 
42A and a second latch circuit 42B. 

Because the ?rst and second serial-parallel conversion cir 
cuits 41A, 42A disposed in parallel are arranged to respec 
tively generate three sorts of drive-Waveform signals, each of 
the ?rst and second serial-parallel conversion circuits 41A, 
42A is constituted by a shift register of 3-bit length. To the 
respective ?rst and second serial-parallel conversion circuits 
41A, 42A, there is inputted the drive-Waveform-data signal 
DATA serially transmitted from the gate array 14 in synchro 
nism With the clock signal CLK2. As shoWn in FIG. 7, the 
clock pulses of the clock signal CLK2 are divided into tWelve 
groups such that each group includes three clock pulses. The 
?rst serial-parallel conversion circuit 41A converts states of 
the drive-Waveform-data signal DATA Which correspond to 
respective rising edges of three clock pulses in the respective 
tWelve groups, into the respective three parallel signals 
FIRE02, 04, 06, on the basis ofthe respective rising edges. In 
the meantime, the second serial-parallel conversion circuit 
42A converts states of the drive-Waveform-data signal DATA 
Which correspond to respective falling edges of the three 
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clock pulses in the respective tWelve groups, into the respec 
tive three parallel signals FIRE01, 03, 05, on the basis of the 
respective falling edges. 
The ?rst latch circuit 41B holds the signals FIRE02, 04, 06 

outputted from the ?rst serial -parallel conversion circuit 41A, 
in accordance With rising edges of pulses of the latch signal 
LAT2 transmitted from the gate array 14 While the second 
latch circuit 42B holds the signals FIRE01, 03, 05 outputted 
from the second serial-parallel conversion circuit 42A, in 
accordance With the rising edges of the pulses of the latch 
signal LAT2. On the basis of the rising edges of the pulses of 
the latch signal LAT2, the ?rst and second latch circuits 41B, 
42B respectively outputs, to each selector 33, the signals 
FIRE02, 04, 06 and the signals FIRE01, 03, 05, so that the 
plural sorts (i.e., six sorts) of drive-Waveform signals 
FIRE01-06 are inputted to each of the sixty-four selectors 33 
provided for the respective channels. 

In the respective selectors 33, one of the plural sorts of 
drive-Waveform signals FIRE01-06 transmitted from the ?rst 
and latch circuits 41B, 42B is selected on the basis of the 
parallel signals (including the selection data s0-0, s0-1, s0-2; 
s1-0, s1-1, s1-2; . . . ; s63-0, s63-1, s63-2) outputted from the 
main latch circuit 32, and the drive-Waveform signal selected 
by each selector 33 is outputted to the corresponding driver 
34. In the second exemplary embodiment, there are prepared 
the six sorts of drive-Waveform signals FIRE01-06 having 
mutually different pulse numbers, and the drive signal SIN 
includes the 3-bit selection signals (s0-0, s0-1, s0-2; s1-0, 
s1-1, s1-2; . . . ; s63-0, s63-1, s63-2). One of the six drive 
Waveform signals FIRE01-06 is selected depending upon the 
input of the selection signal to each selector 33. Accordingly, 
there can be attained, for each nozzle, seven kinds of tones 
including non-recording. 

Each of the drivers 34 generates, on the basis of one of the 
drive-Waveform signals FIRE01-06 Which is selected by and 
outputted from the corresponding selector 33, a drive pulse of 
the voltage suitable for the recording head 1 and outputs, to 
the pair of electrodes of the corresponding ink chamber (i.e., 
to the corresponding actuator 3). The generated drive pulse 
has a Waveform de?ned by the selected drive-Waveform sig 
nal. Accordingly, it is possible to precisely control each of the 
actuators 3, thereby simplifying the control of the amount of 
the ink droplets to be ejected. 

Referring next to FIG. 7 shoWing a timing chart of various 
signals transmitted to the head driver 21', there Will be 
explained processing timings of each signal in the head driver 
21'. 
As in the illustrated ?rst embodiment, the drive signal SIN 

is read out from the image memory 25 by the gate array 14 and 
serially transmitted to the head driver 21' via the ?exible ?at 
cable 22. Further, the drive-Waveform-data signal DATA, the 
clock signals CLK1, CLK2 and the latch signals LAT1, LAT2 
are serially transmitted from the gate array 14 to the head 
driver 21' via the ?exible ?at cable 22. 
As shoWn in FIGS. 7 and 8, the drive-Waveform-data signal 

DATA outputted from the gate array 14 serially includes, 
from the beginning, states of the drive-Waveform-data signal 
DATA corresponding to respective rising edges of the three 
clock pulses of the clock signal CLK2 in the respective tWelve 
groups, as data of states of the respective drive-Waveform 
signals FIRE 06, 04, 02 and states of the drive-Waveform-data 
signal DATA corresponding to respective falling edges of the 
three clock pulses of the clock signal CLK2 in the respective 
tWelve groups, as data of states of the respective drive-Wave 
form signals FIRE 05, 03, 01. Further, in order to permit each 
drive-Waveform signal FIRE06-01 to have one or more 
pulses, the drive-Waveform-data signal DATA includes the 
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data of the respective states of the six sorts of drive-Waveform 
signals FIRE06-01 such that the data is divided into twelve 
portions corresponding to the tWelve groups (1-12 shoWn in 
FIG. 7) of the clock pulses of the clock signal CLK2, each 
group including the three clock pulses and interposed 
betWeen adjacent tWo pulses of the latch signal LAT2. 

The ?rst serial-parallel conversion circuit 41A initially 
converts the respective states of the drive-Wavefor'm-data sig 
nal DATA in the ?rst portion Which correspond to the respec 
tive rising edges 06, 04, 02 of the three clock pulses of the 
clock signal CLK2 in the ?rst group, into portions of the 
parallel signals FIRE06, 04, 02 as a part of the plural sorts of 
drive-Waveform signals. Similarly, the second serial-parallel 
conversion circuit 42A initially converts the respective states 
of the drive-Waveform-data signal DATA in the ?rst portion 
Which correspond to the respective falling edges 05, 03, 01 of 
the three clock pulses of the clock signal CLK2 in the ?rst 
group, into portions of the parallel signals. FIRE05, 03,01 as 
another part of the plural sorts of drive-Waveform signals. 

For instance, the state of the drive-Waveform-data signal 
DATA corresponding to the rising edge 06 of the ?rst clock 
pulse in the ?rst group is at the level “1”, so that the ?rst state 
of the drive-Waveform signal FIRE06 is made at the level “1”. 
The state of the drive-Wavefor'm-data signal DATA corre 
sponding to the rising edge 04 of the second clock pulse in the 
?rst group is at the level “1”, so that the ?rst state of the 
drive-Waveform signal FIRE04 is made at the level “ l ”. Simi 
larly, the ?rst state of the drive-Waveform signal FIRE02 is 
made at the level “1”. In the meantime, the state of the drive 
Waveform-data signal DATA corresponding the falling edge 
05 of the ?rst clock pulse in the ?rst group is at the level “1”, 
so that the ?rst state of the drive-Waveform signal FIREOS is 
made at the level “1”. The state of the drive-Wavefor'm-data 
signal DATA corresponding to the falling edge 03 of the 
second clock pulse in the ?rst group is at the level“l”, so that 
the ?rst state of the drive-Waveform signal FIRE03 is made at 
the level “1”. Similarly, the ?rst state of the drive-Waveform 
signal FIRE01 is made at the level “1”. 
As shoWn in FIG. 7, at a timing TO corresponding to a 

rising edge of one pulse of the latch signal LAT2 at Which the 
level changes from 0 to l, the ?rst latch circuit 41B incorpo 
rates the portions of the respective parallel signals FIRE02, 
04, 06 developed in the ?rst serial-parallel conversion circuit 
41A While the second latch circuit 42B incorporates the por 
tions of the respective parallel signals FIRE01, 03, 05 devel 
oped in the second serial-parallel conversion circuit 42A, 
Whereby the state of the initial portion, i.e., the initial voltage 
level, of each of the plural sorts of drive-Waveform signals 
FIRE01-06 is determined. Similarly, the states of the drive 
Waveform data signal DATA in the second portion corre 
sponding to respective rising edges of the three clock pulses 
in the second group are subjected to serial-parallel conversion 
by the ?rst serial-parallel conversion circuit 41A While the 
states of the drive-Wavefor'm-data signal DATA in the second 
portion corresponding to respective falling edges of the three 
clock pulses in the second group are subjected to serial 
parallel conversion by the second serial-parallel conversion 
circuit 41B. Portions of the signals developed in the respec 
tive ?rst and second serial-parallel conversion circuits 41A, 
41B are incorporated, at a rising edge of another pulse of the 
latch signal LAT2 corresponding to a timing T2, by the ?rst 
and second latch circuits 41B, 42B, respectively. Conse 
quently, the voltage levels of the portions of the respective 
drive-Waveform signals FIRE06-01 determined at the timing 
T0 are changed depending upon the content of the second 
portion of the drive-Waveform-data signal DATA. For 
instance, the level of the drive-Waveform signal FIRE01 
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Which has been raised to “l” at the timing T0 is changed to 
“0” at the timing “0”, as shoWn in FIG. 7. 
The voltage levels of portions of the respective drive-Wave 

form signals FIRE01-06 are changed at subsequent timings 
T4-T22 depending upon the respective contents of the third 
through the tWelfth portions of the drive-Wavefor'm-data sig 
nal DATA. In the second exemplary embodiment, the Width of 
each of the pulses of the drive-Waveform-data signal. DATA 
Which respectively correspond to the ?rst portion, the third 
portion, the ?fth portion, the seventh portion, the ninth por 
tion and the eleventh portion gradually decreases by an 
amount corresponding to a Width of one clock pulse of the 
clock signal CLK2. Further, because the respective states of 
the drive-Waveform-data signal DATA in the second portion, 
the fourth potion, the sixth portion, the eighth portion, the 
tenth portion and the tWelfth portion each of Which is inter 
posed betWeen suitable adjacent tWo of the ?rst portion, the 
third portion, the ?fth portion, the seventh portion, the ninth 
portion and the eleventh portion are placed at the level “0”, 
each of the drive-Waveform signals FIRE01-06 includes one 
or more pulses, namely, in a range from one to six. As a result, 
each of the drive-Waveform signals FIRE01-06 is formed as a 
pulse Wave having a Waveform including one or more pulses 
and is inputted to the corresponding selector 33. Thus, the 
drive-Waveform-data signal DATA can be transmitted While 
utiliZing the falling edges of the respective clock pulses of the 
clock signal CLK2, in addition to the rising edges of the clock 
pulses. 

In the respective selectors 33, one of the plural sorts of 
drive-Waveform signals FIRE01-06 transmitted from the ?rst 
and latch circuits 41B, 42B is selected on the basis of the 
parallel signals (including the selection data s0-0, s0-1, s0-2; 
s1-0, s1-1, s1-2; . . . ; s63-0, s63-1, s63-2) inputted from the 
main latch circuit 32, and the drive-Waveform signal selected 
by each selector 33 is outputted to the corresponding driver 
34. From each driver 34, there is outputted, to the recording 
head 1, a drive pulse having a Waveform de?ned by the 
selected drive-Waveform signal for ink ejection from the cor 
responding noZZle (not shoWn). Thus, the recording head 1 
performs the recording (printing) operation. 
As long as the recording conditions remain unchanged, the 

drive-Waveform data signal DATA Whose data is divided into 
the tWelve portions and Which is for generating the drive 
Waveform signals FIRE01-06 is iteratively read out by the 
gate array 14 and iteratively outputted as the drive-Waveform 
signals FIRE01-06 from the ?rst and second serial-parallel 
conversion portions 41, 42. The recording apparatus 100 
according to this embodiment is driven such that the length of 
each drive-Waveform signal FIRE01-06 corresponds to a 
record period of one dot (that conforms to the period of the 
latch signal LAT1 inputted to the main latch circuit 32). 

In the ink-jet recording apparatus for color recording, the 
drive-Waveform signals for respective recording heads pro 
vided for respective different colors of inks are determined 
depending upon the characteristics of the respective inks. In 
this respect, the drive-Waveform-data signal for all of the 
recording heads is serially transmitted and converted into 
parallel signals, namely, a plurality of drive-Waveform signals 
for the respective recording heads. In this instance, each of the 
serial-parallel conversion circuits 41A, 42A of the respective 
?rst and second serial-parallel conversion portions 41, 42 
may have an output bit number represented as: the number of 
drive-Waveform signals><the number of recording heads><1/2. 
Alternatively, the ?rst and second serial-parallel conversion 
portions 41, 42 may be provided for each recording head and 
the drive-Wavefor'm-data signal may be serially transmitted 
from the gate array 14 to each recording head. 
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While the preferred embodiments of the present invention 
have been described in detail by reference to the drawings, it 
is to be understood that the present invention may be other 
Wise embodied. 

For instance, in the illustrated ?rst and second embodi 
ments, the drive-Waveform-data signal (DATA1 and DATA2; 
DATA) may be suitably reWritten so that the drive-Waveform 
signals (FlRE01-04; FlRE01-06) are changed depending 
upon the recording conditions. The reWritten drive-Waveform 
signals may be transmitted from the host computer 26 and 
stored in the RAM 12 or the image memory 25. For instance, 
When image data for permitting substantially simultanelous 
ejection of ink droplets from a multiplicity of noZZles is 
transmitted from the host computer 26, the drive-Waveform 
data signal (DATA1 and DATA2; DATA) Which is set such 
that a multiplicity of drive pulses do not overlap may be 
transmitted together With the image data for the purpose of 
reducing the peak of the poWer to be consumed or avoiding 
the crosstalk phenomenon. 

The drive-Waveform-data signal (DATA1 and DATA2; 
DATA) outputted from the gate array 14 may be arranged to 
be corrected depending upon environmental conditions such 
as temperature. 

While the ink-jet type recording apparatus has been 
described above as the preferred embodiments of the present 
invention, the principle of the invention is equally applicable 
to a recording apparatus employing an impact-type recording 
head, a thermal-type recording head or the like. Further, the 
principle of the invention may be applied to not only the tone 
control in the recording density, but also history control. More 
speci?cally described, in the impact-type recording head, the 
drive-Waveform signal may be selected, by considering vibra 
tion remaining in impact elements, on the basis of presence or 
absence of record data before and after printing action. In the 
thermal-type recording head, the drive-Waveform signal may 
be selected, by considering heat remaining in heat-generating 
elements, on the basis of presence or absence of record data 
before and after printing action. 

It is to be understood that the present invention my be 
embodied With various other changes and modi?cations, 
Which may occur to those skilled in the art, Without departing 
from the spirit and scope of the invention de?ned in the 
appended claims. 

What is claimed is: 
1. A recording apparatus comprising: 
a recording head having a plurality of actuators for per 

forming dot printing; 
a drive circuit Which outputs respective drive pulses to the 

respective actuators; and 
a main circuit Which transmits, to the drive circuit, a drive 

signal for outputting the respective drive pulses to the 
respective actuators, 

Wherein the drive signal transmitted by the main circuit to 
the drive circuit includes selection data for selecting, for 
each of the actuators, a drive-Waveform signal Which 
provides a Waveform of each of the drive pulses to be 
outputted to the respective actuators, among plural sorts 
of drive-Waveform signals, 

Wherein the main circuit transmits, to the drive circuit, a 
clock signal and a drive-Waveform-data signal that is a 
serial signal in Which is included data to generate the 
plural sorts of drive-Waveform signals, 

Wherein the drive circuit includes a drive-Waveform-signal 
generating circuit Which generates the plural sorts of 
drive-Waveform signals on the basis of the clock signal 
and the drive-Waveform-data signal, 
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Wherein the drive circuit selects, for each of the actuators, 

one of the plural sorts of drive-Waveform signals gener 
ated by the drive-Waveform-signal generating circuit 
and outputs, to each of the actuators, the drive pulse 
Which is based on said one of the plural sorts of drive 
Waveform signals selected for said each of the actuators, 
and 

Wherein the drive-Waveform generating circuit generates: 
at least one sort of ?rst drive-Waveform signal as a ?rst 

part of the plural sorts of drive-Waveform signals on 
the basis of states of the drive-Waveform-data signal 
Which correspond to rising edges of clock pulses of 
the clock signal; and 

at least one sort of second drive-Waveform signal as a 
second part of the plural sorts of drive-Waveform sig 
nals on the basis of states of the drive-Waveform-data 
signal Which correspond to falling edges of the clock 
pulses of the clock signal. 

2. The recording apparatus according to claim 1, Wherein 
the drive-Waveform-signal generating circuit includes a ?rst 
circuit portion Which generates the at least one sort of ?rst 
drive-Waveform signal and a second circuit portion Which 
generates the at least one sort of second drive-Waveform 
signal. 

3. The recording apparatus according to claim 2, 
Wherein the ?rst circuit portion includes a ?rst serial-par 

allel conversion portion Which generates some of the 
plural sorts of drive-Waveform signals as one part 
thereof by conducting serial-parallel conversion of the 
drive-Waveform-data signal on the basis of the rising 
edges of the clock pulses of the clock signal, and 

Wherein the second circuit portion includes a second serial 
parallel conversion portion Which generates some of the 
plural sorts of drive-Waveform signals as another part 
thereof, by conducting serial-parallel conversion of the 
drive-Waveform-data signal on the basis of the falling 
edges of the clock pulses of the clock signal. 

4. The recording apparatus according to claim 3, 
Wherein the main circuit transmits a latch signal to the drive 

circuit, and 
Wherein the ?rst serial-parallel conversion circuit gener 

ates said some of the plural sorts of drive-Waveform 
signals as said one part thereof in accordance With the 
latch signal While the second serial-parallel conversion 
circuit generates said some of the plural sorts of drive 
Waveform signals as the another part thereof in accor 
dance With the latch signal. 

5. The recording apparatus according to claim 4, 
Wherein the latch signal includes a plurality of pulses 
Whose period corresponds to a time length including a 
predetermined plural number of clock pulses of the 
clock signal, 

Wherein the ?rst serial-parallel conversion portion gener 
ates each of said some of the plural sorts of drive-Wave 
form signals as said one part thereof, on the basis of the 
rising edge of a corresponding one of the predetermined 
plural number of the clock pulses, and 

Wherein the second serial-parallel conversion portion gen 
erates each of said some of the plural sorts of drive 
Waveform signals as the another part thereof, on the 
basis of the falling edge of a corresponding one of the 
predetermined plural number of the clock pulses. 

6. The recording apparatus according to claim 5, Wherein 
the drive-Waveform-data signal is a serial signal in Which is 
included: 

data relating to a portion of a pulse Waveform of each of 
said some of the plural sorts of drive-Waveform signals 
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generated by the ?rst serial-parallel conversion portion, 
in the time length including the predetermined plural 
number of the clock pulses; and 

data relating to a portion of a pulse Waveform of each of 
said some of the plural sorts of drive-Waveform signals 
generated by the second serial-parallel conversion por 
tion, in the time length including the predetermined 
plural number of the clock pulses. 

7. The recording apparatus according to claim 1, Wherein 
the drive-Waveform-signal generating circuit includes a 
serial-parallel conversion portion Which generates some of 
the plural sorts of drive-Waveform signals as at least a part 
thereof, by conducting serial-parallel conversion of the drive 
Waveform-data signal on the basis of clock pulses of the clock 
signal. 

8. The recording apparatus according to claim 7, 
Wherein the main circuit transmits a latch signal to the drive 

circuit, and 
Wherein the serial-parallel conversion portion generates 

said some of the plural sorts of drive-Waveform signals 
in accordance With the latch signal. 

9. The recording apparatus according to claim 8, 
Wherein the latch signal includes a plurality of pulses 
Whose period corresponds to a time length including a 
predetermined plural number of clock pulses of the 
clock signal, and 

Wherein the serial-parallel conversion portion generates 
each of said some of the plural sorts of drive-Waveform 
signals on the basis of a corresponding one of the pre 
determined plural number of the clock pulses. 
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10. The recording apparatus according to claim 9, Wherein 

the drive-Waveform-data signal is a serial signal in Which is 
included data relating to a portion of a pulse Waveform of each 
of said some of the plural sorts of drive-Waveform signals 
generated by the serial-parallel conversion portion, in the 
time length including the predetermined plural number of the 
clock pulses. 

11. The recording apparatus according to claim 1, further 
comprising a main body and a carriage Which is disposed in 
the main body and Which holds the recording head so as to 
move the recording head along a recording medium, 

Wherein the drive circuit is mounted on the carriage While 
the main circuit is accommodated in the main body, and 

Wherein the recording apparatus further comprises a ?ex 
ible cable Which connects the drive circuit and the main 
circuit to each other for transmission of the drive signal, 
the clock signal and the drive-Waveform-data signal 
from the main circuit to the drive circuit. 

12. The recording apparatus according to claim 1, 
Wherein the recording head has a plurality of ink chambers 

Which respectively correspond to the plurality of actua 
tors and Which accommodate ink, and 

Wherein the recording head is arranged to eject droplets of 
the ink such that each of the actuators changes a volume 
of a corresponding one of the ink chambers on the basis 
of a corresponding one of the drive pulses inputted 
thereto. 


